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INTRODUCTION. 

No. 1 

The MONTHLY WEATHER REVIEW for January, 1904, is based 
on data from about 3300 stations, classified as follows: 

Weather Bureau stations, regular, telegraph and mail, 167; 
West Indian Service, cable and mail, 4; River and Flood Ser- 
vice, regular 43, special river and rainfall, 190, special rainfall 
only, 56; voluntary observers, domestic and foreign, 2565; 
total Weather Bureau Service, 3025; Canadian Meteorological 
Service, by telegraph and mail, 20, by mail only, 13; Mete- 
orological Service of the Azores, by cable, 2; Meteorological 
Office, London, by cable, 8;  Mexican Telegraph Company, by 
cable, 3; Army Post Hospital reports, 18; United States Life- 
Saving Service, 9; Southern Pacific Company, 96; Hawaiian 
Meteorological Service, 75; Jamaica Weather Service, 130; 
Costa Rican Meteorological Service, 25; The New Panama 
Canal Company, 5; Central Meteorological Observatory of 
Mexico, 20 station summaries, also printed daily bulletins and 
charts, based on simultaneous observations a t  about 40 sta- 
tions; Mexican Federal Telegraph Service, printed daily 
charts, based on about 30 stations. 

Special acknowledgment is macle of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. R. C:. Lydecker, Territorial 
Meteorologist, Honolulu, Hawaii; Sefior Manuel E. Pastrana, 
Director of the Central Meteorological and Magnetic Observa- 
tory of Mexico; Camilo A. Gonzales, Director-Genera1 of 
Mexican Telegraphs; Capt. S. I. Iiimball, Superintendent of 
the United States Life-Saving Service; Lieut. Coinmander 
H. M. Hodges, Hydrographer, United States Navy; H. Pit- 
tier, Director of the Physico-Geographic Institute, San Jos6, 

Costa Rica; Commandant Francisco S. Chaves, Director of the 
Meteorological Service of the Azores, Ponta Delgada, St. 
Michaels, Azores; W. N. Sham, Esq., Secretary, Meteorologi- 
cal Ofice, London; Rev. Jos6 Algu6, S. J., Director, Philip- 
pine Weather Service; and H. H. Cousins, Chemist, in charge 
of the Jamaica Weather Office; Seiior Enrique A. Del Monte, 
Director of the Meteorological Service of the Republic of 
Cuba. 

Att,ention is called to the fact that the clocks and self-regis- 
ters a t  regular Weather Bureau stations are all set to seventy- 
fifth inericlian or eastern standard time, which is exactly five 
houm behind Greenwich time; as far as practicable, only this 
standard of time is used in the text of the REVIEW, since all 
Weather Bureau observations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canacla and by the voluntary observers are 
believed to conform generally to  the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157' 30', or 
10" 30" west of Greenwich. The Costa Rican standard merid- 
ian is that  of San Jos6, 5" 36" west of Greenwich. Records of 
miscellaneous phenomena that  are reported occasionally in 
other standards of time by voluntary observers or  newspaper 
correspondents are sometinies corrected to agree with the 
eastern stamlard; otherwise, the local standard is mentioned. 

Barometric pressures, whether "station pressures " or '' sea- 
level pressures," are now reduced to standard gravity, so that 
they express pressure in a standard system of absolute meas- 
ures. 

FORECIASTS AND WARNINGS. 
By Prof. E. B. GAEEIOTT, in charge of Forecast Division. 

During the first half of the month the barometer was low 
over the British Isles, ancl on the 10th and 15th it fell below 
29.00 inches over the north of Scotland. Following this 
period of low pressure the barometer was abnormally high 
over the eastern Atlantic from the 17th to the 24th. On the 
26th a disturbance approached the British Ides ,  and by the 
28th the barometer had fallen to 28.88 inches a t  Stornoway, 
Scotland. During the nest  twenty-four hours the center of 
disturbance apparently moved eastward toward the Scancli- 
navian coast. During the 30th and 31st a storm of marked 
strength crossed the north part of the British Isles. I n  the 
vicinity of the Azores the barometer was comparatively low 
on the 1st and 2d, and 13th to 15th, and continued generally 
high from the 4th to 12t11, and 16th to 31st. Over the west- 
ern Atlantic the weather was seasonably Heyere, and the baro- 
metric depressions that  left the American coast appeared to 
pass over the ocean in high latitudes. Three of these clepres- 
sions may be identified with those that  reached the British 
Isles. 

In the United States the month opened with a depression 
of slight intensity over the southeastern slope of the Rocky 
Mountains. Increasing rapidly in strength, this depression 
crossed the Ohio Valley during the 2d, attended by heavy 
snow in the northeastern districts, and passed off the middle 
Atlantic coast by the morning of the 3d, with gales on the 
lower Lakes and along the middle Atlantic and New England 

coasts. This storm apparently passed north of the British 
Isles during the 7th and 8th. On the morning of the 2d 
storni warnings were ordered on the Atlantic coast from Sa- 
vannah to Eastport, and the following special warning was 
sent to points in New Pork and New England: 

Snow will lie heavy in the interior of New Pork and New England this 
afternoon and to-night, with high northeast shifting to northerly winds. 

Following the passage of this storm a cold wave swept the 
districts east of the Rocky Mountains. The Savannah News, of 
January 7, coinments as follows regarding the cold wave in 
that  section: 

Wlirii the first intimation of the cold wave's approach was received at 
the Weather Bureau, word was at once sent to  florists and they were 
warned to  hare their fires up. These were immediately started, and 
when the ware reached here flowers were well protected. 

From the 19th to the 25d the center of the barometric dis- 
turbance mored from the micldle Plateau region over the Mis- 
sissippi Valley and the southern Lake region, with a marked 
increase in strength during the night of the 21st and the 
morning of the 22d. At 1 a. m. of the 22d, when the storm 
center was passing over the lower Ohio Valley, a tornado 
occurred a t  Moundville, Ala., killing, according to report, 
37, and injuring about 100 persons. 

During the 23d and 24th an area of low barometer moved 
southeastward along the eastern Rocky Mountain slope, fol- 
lowed by a cold wave that carried the temperature to 34O and 
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For  graphic presentation of the movements of these highs 
and lows see Charts I ancl II.-Gtwge E. Hunt, Chief Clerk, 
Forecast Di t'isioii. 

36O below zero in Minnesota. This low area occupied western 
Texas 011 the morning of the %th, and moved thence north- 
eastward with increasing strength to the Canadian Maritime 
Provinces by the 27th, attended by heavy snow in the Ohio 
Valley ancl southern Lake region, and 1 ) ~  gales on the lower 
Lakes and along the middle and north Atlantic coast. On the 
morning of the 26th the following special warning was sent to 
points in New Tork and New England: 

Heavy hnOW indicated for interior of New Tork and New Eugland 
during nest twenty-four hours, with high roritlierlg shifting in New Tork 
to much coltler northwest winds to-night. 

The usual storm warnings were also hoisted well in advance 
of the &des that attended the storm. This depression ap- 
parently passed north of the British Isles during the 30th and 
3lst. The cold wave that followed this disturbance moved 
from the eastern slope of the Rocky iUountains over the 
Southern States ancl the Atlantic seaboard from the 25th to 
tlie 27th. 

I n  connection with special frost warnings for southern Cali- 
fornia the San Francisco Call. of January 20, 1904, published 
the following dispatch dated Los Angeles, Cal., January 19: 

Reports to-night from correspondents stationed throughout the orange 
dihtricts of southern California are to the effect that the frost this 111or11- 
ing did little daniage to the citrus crop, which ib now practically ready 
for n~arket. Having received special warning from the Weather Bureau. 
hundreds of ranchers reborted to smudging this morning and tliereliy 
removed all danger to their crops. 

From the 28th to the 30th a depression advanced from the 
Gulf of Mexico northeastward off the Atlantic coast, attended 
by heavy snow from the interior of the east Gulf mid South 
Atlantic States to New England. 

During the third decade of the nioiith the upper Ohio River 
reached flood stages, and dangerous ice gorges formed in the 

mountain streams of Pennsylvania. Accurate warnings were 
issued in connection with the Ohio River flood, and all inter- 
ests were fully advised regarding danger from ice slid flood 
in Pennsylvania. The Doylestowii (Pa.) Republican, of January 
25, remarks editorially regarding these aclvices as follows : 

The value of the service rendered by the Weatlier Bureau has been 
demonstrated in the last few days, when great floods threatened destruc- 
tion to a vast amount of property. From the Bureau were issued warn- 
ingh to the inhabitants of all the townb likely to suffer from the Hood. 
Wliile it was iinpossible to prevent daiiiage to I~uildings. there was 
opportunity to reninve n~erc.handi+e and household gvocls to ldacrs of 
bafety hours lbefore the flood reached niany towns. Thiougli the Weathrr 
Bureau. the telegral)h, an(l the presh. not only tlir communities threat- 
ened by the flood. h i t  1, e+* nieu in all section6 c d  the State were 
iiiforiued not only as to 1 ent contlitiour. lnit what wab lihrly to occur 
in tlie immediate future, all of which wah of great herrive to the public. 

Tlie month mas remarkable for healy snon-storms. gales of 
great violence and duration, ancl cold waves of almost unpre- 
cedented severity. The most severe storins were those of the 
2-3c1, 8-9th, and 2G-27th. I t  is generally considered that the 
storm of the 2-3d was the heaviest since the clisastrous hurri- 
cane of November 26-27, 1898. Wincls of hurricane force, 
with siiow, prevailed along the southern coast on the night of 
the Scl and the morning of the 311. During the storm a tmo- 
masted schooner was wrecked on Point Allerton. Boston Har- 
bor; captain and crew were saved by the United States Life- 
Saving Service. On the 2Gth, two fishing vessels, small schoon- 
ers, were mreckecl near Glowester; two others went ashore 
there, with inore or less claniage, and another went ashore at  
South Point, near Boston. Few vesbels left their berths during 
threatening weather, and especially when storm warnings were 
displayed, which accounts for the sinall list of casualties. The 
Boston Globe of January 9, in conimenting on the storm of 
the preceding day, said that- 

Storm warnings \\ ere hoibted Thursdny night and shipping thrnug l~~~ut  
the New England coa+t was nariied again je+terdng. and the functionb 
of the Bureau in this regard ha\ e CIUW uiore 1irw e(l c i f  iiicalculal~le value. 
To its offices the shipping interest.; are ouce 1110re intlt.lItecI, as they have 
l ~ e r n  iiiiiunierably in tlie past. 

Tlie heavy snowstorms of the month greatly retarded rail- 
road and street car trafic and caused great adclitional es- 
penses to transportation companies and to the cities. During 
the cold ani1 severe storms iiiany people were overcome ~ i l d  
frost bitten, the hospitals were filled to orerfloning, and sev- 
eral deaths resulted from tlie severe weather. 

Seventeen storm warnings were issued during January, about 
all of wliicli were fully justified. No storms or clangerous winds 
oc cu rrecl mi thou t warnings.-J. TI7. S h  ith, IIi.4 r ict Forwmt t,r. 

BOSTCJN FOREC'AST DISTRICT. 

CHICAGO FORECAST DISTRICT. 

A series of cold waves passed across the district during the 
month. The first appeared in the Britihh Northwest Provinces 
on December 31,1!W3, and warnings were issued on that clay for 
the westernportiou of the C'hicago forecast district, and extended 
to the eastern portion by the morning of January 2.  Another 
cold waye, although not as extensive or severe, moved eastward 
during the lGth, and was rapidly followecl by an area of low 
barometer which affected its intensity. Warnings were sent 
in advance to the States threatened. No other general warn- 
ings were issnecl, bu t  on the 23cl and the 31st warnings were 
issued for the estreine eastern portion of the district. There 
was no decided thaw except on the 20th. 21sC, and 33~1, which 
caused daniaging floods in the eastern and houthern portions 
of this forecast district. Railroads in the flooded area were 
advised on the 21st instant that a colcl wa1-e was approaching, 
which woulil quickly put an eiicl to the flood conclitions. No 
general storills occurred during the month, except the one 
which passed u p  the Ohio \'alley during the 2d. The snow- 
fall, however, was intermittent during the entire month, re- 
sulting in considerable total fall. At the close of the month 
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the entire district was covered by snow, excepting Kansas and 
the southwest portions of Missouri and Nebraska. 

Winter navigation was maintained as usual on Lake Michi- 
gan, and frequent storms affected vessel interests. Advices 
were sent t o  the open ports in advance of the storms, and no 
casualties have been reported. Shipping, however, has suf- 
fered much from the immense amount of ice in the lake, and 
frequently boats have been held fast for several days a t  a 
time.-H. J. Poi, Profrssor cmd District Forecaster. 

NEW ORLEANS FORECAST DISTRICT. 

The most important features of the weather during the month 
were the decided falls in temperature which occurred on the 
2d, 3d, l l t h ,  21st and 22~1, 26th, ancl 29th, for all of which 
cold-wave warnings were issued. Frost  ancl teinperature warn- 
ings were issued on several dates for the benefit of the sugar 
and trucking interests, ancl they pro>-ed satisfactory to growers. 
High winds occurred a t  some points along the Gulf coast on 
the 2d, 3d, 20th, 21st, 2 2 4  and 26th, for all of which timely 
warnings were ordered-L ill C'liiw, District E'wecastrr. 

DENVER FOREC'AST DISTRICT. 

Severe cold spells were notably absent, and lint few specinl 
warnings were issued or needed. Such sharp temperature 
falls as occurred were local in character, ancl were quickly 
followed by mild yeather. There was no interruption to rail- 
road traffic in the mountains, and on the whole the weather 
conditions were favorable to live stock interests on the plains.- 
F. H. Bran deir h i i  rg, Dislr ict Forwaxlrr. 

BAN FRhNC'ISCO FORECAST DISTRICT. 

December was unusually dry and January mas also a month 
of drought. I n  the southern portion of the State, with the 
exception of rain on the 18th aucl19th, the month was without 
precipitation. This condition in tlie very heart of the rainy 
season is unususl. I n  the northern portion of the State the 
rainfall has likewise been very light. The month began with 
moderate rains in the central and northern portions of the 
State, but thehe were quickly followed by cold, dry weather 
and heavy, low fogs. 

A disturbance which appeared on the morning of January 
15 moved eastward, but another clisturbance on the morning 
of January 17 muved southward and caused general rain in 
California, with high southerly windb. Southeast storm warn- 
ings were displayed from San Francisco northward, and ad- 
visory inebsages were sent to southern ports. Both forecasts 
and warnings were verified. Frost warnings mere issued on 
January 19, 20, t w c l  21. Heavy frosts were reported a t  nearly 
all points on the 2Otli, 21st, 2nd 22cl.--4. (7. X c d t l i p ,  Prqt&wr 
a 11 d District Foivraslw. 

PORTLAND FVREC4ST DISTRICT. 

From the 3cl to the 17th storms frequently occurred on the 
north Pacific coast. Those of the 8th, 13th, ancl 16th were the 
most severe. During tlie storm of the 8th the steamer C M n m ,  
plying between Seattle, Wash., and Victoria. B. C., was so 
buffeted by the wares that  she sprung a leak and sank off 
Dungeness Spit early the next morning. Over fifty lives were 
lost by this disaster. An investigation as to its cause has been 
held by tlie steamboat inspectors, bu t  their decision has not 
yet been made public. The fact remains, however, that  storm 
waruings were ilyiug in Seattle when the vessel left port, ancl 
about two hours later she entered the safe harbor a t  Port  
Townsend, where storm warnings were also displayed. The 
captain, however, regardless of the warnings, proceeded to 
sea and lost his boat aut1 many precious lives. Storni warn- 
ings were displayed wcll in advance of every storm, and no 
other casualties occurred during the month, except a fern of 
minor character. 

On the evening of the 19th the conditions indicated much 

colder weather during the nest  twenty-four hours in the western 
portions of the district, and cold-wave warnings were issued 
to  all stations. The drop in temperature, while marked and 
general, did not reach the zero point, except in eastern Oregon.- 
E. A. Brala, District Forecnster. 

RIVERS AND FLOODS. 

The Mississippi River continued solidly frozen from its 
source to below the mouth of the Des Moines River. It was 
also frozen at  Hannibal from the 3d to the 21st, inclusive, but 
moved out on the 22~1, under the influence of the heavy rains 
and higher temperatures of the 20th and 21st. The ice went 
out on a water stage of 9.5 feet, which increased to 11 feet by 
the 24th. On this date a gorge formed about four miles be- 
low HanniLal, backing up the water to such an extent that i t  
reachetl a stage of 12.3 feet on the Hannibal gage on the 
N t h ,  exceeding all previous January records by 1.2 feet. 
Warnings of the expected rise were issued on the previous 
clay. After the 26th the water slowly receded. The mean 
stage of the water for the month, 7.2 feet, was a very unusual 
condition. I n  fact, the lowest stage for the month, 1.2 feet, 
has been erceeded but  twice during the past twelve years by 
the highest stage of any other January. The heavy rains and 
high temperatures of the 20th and 21st also started the ice in 
the lower Des RIoines River, but  i t  was checked a t  its mouth 
by the solid Mississippi ice. This caused the usual back 
water, ani1 the result was a rapicl fioocling, on the 2 2 4  of the 
low lands on both sides of tlie Des RIoines River. 

There was also consiclerable increase in the thickness of the 
ice in January. At  St. Paul it increased from 18 to 26 inches; 
a t  Dubuqne, from 10 to  24 inches; and a t  Davenport. from 9 to 
20.5 inches. The Missouri River ice increased in thickness 
from 14.5 to 29.5 inches a t  Bismarck; from 18 to 19 inches at 
Sioux City; and froin G to 13 inches a t  Omaha. Below Omaha 
the usual large quantities of floating ice were observed. A 
little ice wat9 observed as far south as Memphis on the Sth, 
lint there vas none of consequence until the 30th, when the 
heavy ice of both the Ohio and Mississippi rivers passel1 
down, interfering with, bu t  not totally interrupting, naviga- 
tion. In  the Ohio River the conditions were such as to re- 
quire constant vigilance, the culmination coming with the 
breaking 1111 of the large gorges in the Allegheny and Monon- 
gahela rivers on the Sad, and the 30-foot flood a t  Pittsburg 
on the 26th. which reached the mouth of the river a t  the end 
of the month. The following report of the Pittsburg flood 
and its antececlent conditions was prepared by Mr. Frank 
Riclgway, oficial in charge, United States Weather Bureau 
ofice, Pittslmrg, Pa. 

The peculiar precipitation wnditions which harl prevailetl throughout 
the Allegheny and Monougahela x alleyh during the most of the Huniiiier 
ancl all of the fall ancl early minter of 1903, contributed very largely in 
making this one of the most interesting and singular flood.. in the history 
of high water in this locality. From allout *July 1, 1903, to  ahout the 
midcllt? of dannary, 1904, very little precipitation hac1 occurred in the en- 
tire Monongahela Valley, so that the water in that stream had reached 
a w r y  low stage, whic.h continued until the eve of the recent flood: on 
the other hand, the precipitation in the Allegheny Valley and tributaries 
during this same period waq quite general, and at times exceqsive, 
monthly rises occurring in that stream About the middle of November, 
after the cold weather harl set in, frequent heavy snowfalls occurred 
throughout the dllrgheny Valley, the snow averaging from 3 to 5 feet in 
depth iintil the arrivitl of the inoderating weather which resulted in tlie 
flamrl. Doriiig this hame period, however, the snowfall in the Mononga- 
hela Valley way coinparati\ ply light. These general conditions neces- 
sarily deterinined the fact that a hudden thaw, with the absence of rain, 
would result in  an extensive freshet out of the Allrgheny River, but with 
comp~rativelg little water froin the other ri\ er. The unusually long 
perilul of severely cold weather resulted in the fornmation of eitreiiiely 
heavy ice, which reached a thickiiess of from 18 inches to 3 feet 011 both 
rirerq throughout their entire length, and also on all their tributaries. 
In adilition to the frozen condition of the stream, as above stated, there 
hac1 also formecl three fnriiiidahle ice gorger in the lower 50 miles of 
the Allegheny River, due to a slight mocleration on December 23, 34, 


